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Geography

Geography is the study of anything that varies on the 

face of the earth. 

What varies on Earth? Just about everything, certainly 

cancer.



What is GIS ?

A method to
visualize, manipulate, analyze, and 

display spatial data

“Smart Maps” linking a 

database to the map



GIS is a System of computer software, hardware 

and data, and personnel to help manipulate, 

analyze and present information that is tied to a 

spatial location –

• spatial location – usually a geographic location

• information – visualization of analysis of data

• system – linking software, hardware, data

• personnel – a thinking explorer who is key to 

the power of GIS

Geographic Information Systems

A Definition of GIS



What is Not GIS ?

GPS – Global Positioning System

A static map – paper or digital

Maps are often a “product” of a GIS

A way to visualize the analysis

A software package



States

Five Data Layers 
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Roads

CapitalsRivers 

Lakes 



Integrate many different types of data

Spatial data + Non-spatial data (statistical, texts,..)

With GIS we can easily:

Draw maps and visualize                    spatial 

distributions

Edit and alter existing data

Accurately measure distances and areas

Overlay maps of different areas

Internet GIS for public access.

What GIS Can Do?



Spatial Data

Estimates are that 80% of all data has a spatial

component

Data from most sciences can be analyzed 

“spatially”

What percentage of Registry data should have a 

spatial component?

Do you know anyone who lives in a PO Box?



Address Matching

Convert patients’ addresses to the geospatial location on 

maps.



Database
“Not Easy to Interpret”



Visualization 
“Worth a Thousand Words”



Medical Geography

Control of infectious disease very important 

Disease control requires understanding

Geography can provide intelligence

Location can influence health

John Snow's 1854 study – cholera mapping

Spatial analysis can assist in solving medical 

problems



Dr. John Snow’s 

London Street Map (1854)



London was without cholera from the latter part of 

1849 to August 1853

"The most terrible outbreak of cholera 

which ever occurred in this kingdom, is 

probably that which took place in 

Broad Street, Golden Square, and 

the adjoining streets, a few weeks 

ago."

- John Snow, September



Broad Street Pump

Soho 

Square

Golden 

Square

Greenwood's Map of London 1827



Broad Street Pump

Golden 

Square

C.F. Cheffins Map modified by Dr. John Snow 

1850-54

Soho 

Square



Pump Locations



"…I found that nearly all the deaths had taken 

place within a short distance of the pump."

death



Steps taken by Snow

Acquired a map. 

He acquired incidence data.

Inventoried potential sources of contamination.

Combined this information on a map.

Draw conclusions from the map.



GIS Applications in Cancer Registry

1. Data Visualisation and Exploration

2. Data Integration

3. Monitoring

4. Geostatistics and Modelling

5. Spatial Interaction

6. Data Sharing and Web Services



2D visualisation capabilities – maps

Distributions

Patterns

Clusters

3D visualisation capabilities – surfaces

4D visualisation capabilities – temporal (Future projects)

Animations

Eg. Applied to spread/retreat of disease

Increases understanding of disease

Enables informed planning for disease management

Data Visualization and Exploration













Example 3D

Visualization



3D Fly through



Explore statistical relationships in  data

Build geostatistical surfaces

Detect clusters

Significant change over time and space 

“Statistical Alarm Bell”

Display outlier or influential cases by location

Statistical analysis also useful in finding zones of 

significantly higher disease prevalence

Geostatistics and Modeling



Surface building and hot spot analysis



Summary

GIS can provides spatial dimension to Cancer  
research (visualization, modeling…).

GIS can be used for many public heath 
applications and services. (efficient allocation of health 
care resources, equity in accessibility to services…)

Internet GIS can provide the public health 
information in real-time. (evaluation, decision support 
systems, emergency response…)



Website

ACCR: 

http://www.healthyarkansas.com/arkcancer/arkc

ancer.html

NAACCR GIS: http://www.naaccr.org/GIS

http://www.healthyarkansas.com/arkcancer/arkcancer.html
http://www.healthyarkansas.com/arkcancer/arkcancer.html
http://www.naaccr.org/GIS

